Ectopic ureter draining into the vagina is a rare cause of urinary incontinence. Some cases have been reported in association with malformations of the genitourinary tract, but very few published cases are associated with vaginal septum. Our article describes the case of a girl who presented with hydrocolpos shortly after birth and was found to have a complete transverse vaginal septum. Despite successful correction of this genital anomaly, the patient developed persistent dribbling of clear fluid from the genital area. Extensive testing revealed unilateral kidney dysplasia and probable genital ectopia of the corresponding ureter. Magnetic resonance imaging (MRI) showed insertion of the ureter into the upper third of the vagina. The patient underwent nephroureterectomy of the dysplastic kidney with subsequent improvement in urinary incontinence. Ureteral ectopia is difficult to diagnose with conventional imaging methods (plain radiography, ultrasound, and CT). MRI has proved to be an excellent method for assessment of genitourinary tract conditions, particularly when other diagnostic modalities have failed or are limited, due to the high resolution of MRI scans and the possibility of native image acquisition on all three orthogonal planes. MRI is the best diagnostic modality for visualization of the course and insertion of ectopic ureters, and enables precise surgical correction.
CASE REPORT
A 4-year-old girl presented with a history of intermittent leakage of clear fluid from the genital region. Shortly after birth, she developed a large hydrocolpos causing bilateral ureterohydronephrosis and lower limb edema, and was diagnosed with transverse vaginal septum and a multicystic dysplastic and ectopic right kidney (renal pelvis). On that occasion, drainage and placement of a uterine stoma improved venous and urinary flow. At 10 months, open correction of the vaginal septum and closure of the uterine stoma were performed. After this procedure, the patient developed intermittent dribbling of clear fluid, identical in appearance and odor to urine, from the genital area.
A wide variety of diagnostic tests (including ultrasound, computed tomography [CT], cystoscopy, and vaginoscopy) were performed, but failed to confirm the hypothesis of ectopic ureter draining the dysplastic right kidney. At the age of 3, the patient was found to have frequent dribbling of urine during diaper changes despite adequate sphincter control. Physical examination revealed passage of fluid droplets through the vaginal introitus, and she was referred for further radiological assessment. A radionuclide kidney scan showed 48% renal function on the left and complete absence of right kidney function. Dynamic ultrasound examination of the bladder revealed a small amount of fluid in the vagina, which did not coincide with urge to urinate or with recent voiding. Transperineal color Doppler imaging showed discharge of urine into the vagina, suggesting right kidney dysplasia with vaginal drainage of an ectopic ureter. There was compensatory hypertrophy of the left kidney, which had a single collecting system and normal ureter draining into the bladder trigone. The right hemitrigone could not be identified. Magnetic resonance imaging (MRI) was performed in order to confirm the suspected diagnosis. The patient received oral fluid and was asked not to void for 30 minutes before the scan. Neither intravenous contrast nor anesthesia was administered before the study. The mother stayed next to the child during the scan, and the patient was calm and cooperative throughout. T2-weighted turbo spin-echo images were acquired in the axial and coronal planes using a cardiac coil. MRI confirmed the ultrasound findings. The dysplastic right kidney was located between the lower third of the inferior vena cava and the right common iliac vein, with several small cystic areas. The insertion point of the ureter of the dysplastic right kidney was found in the right lateral wall of the upper third of the patient's vagina (figures 1, 2, and 3). Right nephroureterectomy was performed by laparotomy, with removal of the dysplastic kidney and low ligation of the corresponding ureter. The patient recovered uneventfully. At 12-month follow-up, urinary incontinence had improved.
DISCUSSION
Renal dysplasia with vaginal ectopic ureter is not a frequent event 1 , and the association of this malformation with complete transverse vaginal septum is exceedingly rare 2 . Nevertheless, urinary tract malformations may be associated with genital defects, particularly in females 3 . Single ectopic ureter usually occurs as part of a spectrum of genitourinary tract malformations. Clinical presentation may vary widely depending on which structures are involved and on the extent of involvement. Patients with ureteral ectopia are usually subjected to myriad tests and procedureswhich fail to confirm the diagnosis -and ineffective pharmacological therapy until a definitive diagnosis is established. Patients with extravesical ectopic ureter usually have urinary leakage despite normal sphincter control, and generally present with a chief complaint of daytime urinary incontinence and nocturnal enuresis, which can have a negative effect on the patient's psychosocial well-being.
Ureteral ectopia is difficult to diagnose with conventional imaging methods (plain radiography, ultrasound, and CT). MRI has proved to be an excellent method for assessment of complex genitourinary tract conditions, particularly when other diagnostic modalities have failed or are limited [3] [4] [5] [6] . This method is also free of ionizing radiation and provides precise and accurate images of anatomical changes. The high resolution of magnetic resonance (MR) images and the possibility of native image acquisition on all three orthogonal planes, without the need for later reconstruction (as in CT), provides precise knowledge of the location of the diseased structure and anatomical landmarks, thus enabling accurate planning and use of the safest and most appropriate surgical approach for each patient. Nevertheless, the method is not without its disadvantages, which must be considered before it is indicated and include prolonged acquisition time, occasional need for sedation or anesthesia, and use of gadolinium contrast. In the present case, we did not use sedation, anesthesia, gadolinium contrast, or intravenous diuretics. Pretreatment was limited to water intake 1 hour before the scan, which consisted of T1-and T2-weighted gradient echo volumetric images obtained in the axial plane and reconstructed in three orthogonal planes.
The tissue signal of dysplastic kidneys is best demonstrated in T1-and T2-weighted sequences.
Fluid-filled areas of the kidney and ureter appear hyperintense on T2-weighted images, whereas nonfunctioning tissue appears hypointense on T1-weighted sequences 5 . MR has proved superior to conventional imaging modalities for assessment of ureteral ectopia and duplicated systems with a nonfunctioning upper pole 4 . Acquisition of T2-weighted images after fluid intake with or without intravenous furosemide appears to be an effective approach for MR assessment of urinary tract anatomy, as increased diuresis leads to distension (and consequent hyperintensity) of the collecting systems and ureters 4, 5 .
In a study performed in India, Joshi et al. 7 reported seven cases of congenital renal dysplasia with single-system ureteral ectopia that were correctly diagnosed by preoperative MR urography, which was found to have 100% sensitivity and specificity for diagnosis of kidney dysplasia and determination of the course of the ureters.
In conclusion, children presenting with clinical manifestations suggesting ureteral ectopia should undergo MRI investigation, which can confirm diagnosis of this malformation, sparing the child from lengthy diagnostic procedures, and provide essential anatomical information for planning of surgical correction. Proper treatment of this malformation in childhood can minimize its potentially severe psychosocial consequences.
